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1 INTRODUCTION
Traumatic brain injury (TBI) is a significant cause of death and disability worldwide. It has
been estimated that the average incidence rate for new TBIs per year is 326 per 100 000
people in Europe (Peeters et al., 2015), which means that about 6 246 400 Europeans and
5.3 million Americans live with a disability caused by TBI (Langlois, Rutland-Brown, &
Wald, 2006; Tagliaferri, Compagnone, Korsic, Servadei, & Kraus, 2006). TBI affects
people’s lives in many ways; it can result in lifelong physical, cognitive and behavioral
impairments, which, in turn, may lead to difficulties in handling daily routines and leisure
time activities, being financially independent and taking part in a social life (Dikmen,
Machamer, Powell, & Temkin, 2003). These changes can profoundly affect life
satisfaction and quality of life. According to previous studies, life satisfaction and quality
of life decrease profoundly after TBI and also remain low for several years after the onset
of TBI (Polinder, Haagsma, van Klaveren, Steyerberg, & van Beeck, 2015).
WHO defines quality of life as “an individual’s perception of their position in life in the
context of the culture and value systems in which they live and in relation to their goals,
expectations, standards and concerns” (World Health Organization, 1997). Understanding
quality of life, and factors associated with it, is challenging. There is no universally
accepted overall outcome measure that incorporates the full spectrum of quality of life
concerns and functional impairments associated with TBI. Additionally, the symptoms and
sequelae of TBI vary among persons with TBI (Koskinen, Hokkinen, Sarajuuri, &
Alaranta, 2007), and there are several factors that influence the outcomes and recovery
from TBI.
In previous research, a wide spectrum of quantitative measures (e.g. SF-36, RAND-36,
QOL, EBIQ, QOLIBRI) have been used to examine the quality of life, among persons with
TBI. The focus has been in health-related quality of life usually described as limitations in
functioning. Previous studies have been criticized for focusing on narrowly defined
functional measures that provide evidence of improvements following an intervention but
that may miss important parts of the patient’s perspective and perceptions (Levack, Kayes,
& Fadyl, 2010). For example, a patient’s social relations, leisure time activities, and selfrelated issues are frequently poorly assessed and documented in health care (Koskinen et
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al., 2011; Ptyushkin, Vidmar, Burger, & Marincek, 2010), and environmental aspects are
often inadequately covered in quality of life questionnaires (Laxe et al., 2011). To add,
studies have shown that the ratings of quality of life differ between health care
professionals and the patients themselves (Koskinen et al., 2011; Laxe et al., 2014).
Professionals seem to highlight the medical conditions and aspects of body functioning
(Laxe et al., 2014), while TBI patients themselves consider activities and participation in
daily life as more relevant to their quality of life (Koskinen et al., 2007; Laxe et al., 2011).
These difficulties in the assessment of quality of life may profoundly affect the health care
professional’s ability to design effective rehabilitation programs to enhance a brain-injured
person’s quality of life. Taking into account a patient’s subjectively defined goals, personal
needs, values and important life areas is essential to designing efficient rehabilitation
programs (Truelle et al., 2010).
The framework of International Classification of Functioning, Disability and Health (ICF)
recently has been used to examine the quality of life after TBI (Koskinen et al., 2007; Laxe
et al., 2011; Sveen, Ostensjo, Laxe, & Soberg, 2013). ICF is a framework designed by the
World Health Organization, which comprehensively describes limitations in functioning
and includes relevant life areas that are missing from many other classifications, such as
environment, attitudes, and participation in civic life (Laxe et al., 2011). “ICF
conceptualizes functioning as a dynamic interaction between a person’s health condition,
environmental factors and personal factors” (World Health Organization, 2004) and creates
a common language among health professionals and researchers around the word. ICF can
offer new insights into people living with a disability, by taking into account personallyimportant aspects of life that are not restricted to certain previously-defined questions.
The aim of this study is to examine the outcomes and quality of life after TBI, based on the
individual´s own perspective. First, it examines ─ what kind of occasions do persons with
TBI report as the happiest or unhappiest after TBI and to which life areas are those related.
Life areas are examined using the ICF as a framework. An additional aim is to examine
whether these subjectively relevant life areas, as well as the individual’s age, gender, injury
severity (length of post-traumatic amnesia), and emotional state (anxiety and depression
symptoms) are associated with the perceived quality of life after TBI.
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1.1 TRAUMATIC BRAIN INJURY
1.1.1 Epidemiology
Traumatic brain injury (TBI) is defined as an alteration in brain function, or other evidence
of brain pathology, caused by an external force (Menon, Schwab, Wright, Maas, &
Demographics and Clinical Assessment Working Group of the International and
Interagency Initiative toward Common Data Elements for Research on Traumatic Brain
Injury and Psychological Health, 2010). TBI results in two types of damage to the brain: 1)
primary brain damage, which occurs at the time of the impact and 2) secondary brain
damage, which is a damage that evolves over time (Ghajar, 2000).
Traumatic brain injury is a global public health problem. The estimated annual incidence
for newly diagnosed TBIs is 775 500 patients per year in Europe (Tagliaferri et al., 2006).
The same rate for in the USA is 1.4 million (Langlois, Rutland-Brown, & Thomas, 2006).
The highest incidences are in early childhood, late adolescence and old age. Among
adolescents, the incidence peaks are associated with increased risk-taking behavior
(Corrigan, Selassie, & Orman, 2010), but among the elderly, they may be due to sensory,
motor and cognitive decline or consciousness impairments (Bruns & Hauser, 2003).
Men are twice as likely to experience TBI compared to women. The high proportion of
males has been suggested to result from interpersonal violence and motor vehicle accidents
during adolescence and young adulthood (Bruns & Hauser, 2003), in addition to higher
risk-taking behavior compared to women (Corrigan et al., 2010). The leading mechanism
of brain injury in Europe is motor vehicle crashes, followed by falls and violence or
assaults (Tagliaferri et al., 2006). Other mechanisms are sports and recreational activities,
the rates of which are often underestimated (Langlois et al., 2006).
TBI mortality rates range from 15─20 per 100 000 patients per year both in Europe and the
USA (Langlois et al., 2006; Tagliaferri et al., 2006), and 50% of the deaths occur before
hospital admission (Bruns & Hauser, 2003). TBI can be classified according to its severity,
which can be based on the level of consciousness after the onset of the injury, coma length
or the length of post-traumatic amnesia. Injury severity guides the early medical
management and facilitates the determination of prognosis (Sherer et al., 2002; Sherer,
Struchen, Yablon, Wang, & Nick, 2008). In incidence studies, TBI has been classified as
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mild in 70-80 % of the cases, moderate in 10 % of the cases, and severe in 10 % of the
cases (Bruns & Hauser, 2003; Tagliaferri et al., 2006).

1.1.2 Outcomes after TBI
In a review of 23 reports of TBI in Europe, most reports indicate that people who survive a
TBI have some repercussions on their life (Tagliaferri et al., 2006). In the USA, 43.3 % of
hospitalized TBI survivors had symptoms related to injury one year later (Selassie et al.,
2008). Common symptoms are physical complaints, memory problems, disabilities and
neuropsychological difficulties (Tagliaferri et al., 2006). Normally, the physical complaints
decrease after the acute phase, but the psychosocial (Berger, Leven, Pirente, Bouillon, &
Neugebauer, 1999) and cognitive problems remain and become the most impairing factors
in the patients´ lives (Dikmen et al., 2003). TBI can severely disturb normal educational
and working tracks, family life and leisure time activities. Although studies show that there
are some improvements in functioning from the onset of the injury (Dikmen et al., 2003),
functioning still remains below the level preceding the onset of the injury (Teasdale &
Engberg, 2005).
To summarize, traumatic brain injury affects many people’s lives all over the world, and it
leads to different kinds of disabilities that may restrict the lives of the injured for the rest of
their lives. Although the factors related to quality of life after TBI have been studied, the
scientific evidence is still scarce and mixed. Next, quality of life literature is presented.

1.2 QUALITY OF LIFE AND TRAUMATIC BRAIN INJURY
1.2.1 Quality of life: description of the concept and measures
Understanding the quality of life after acquired disability is important in order to improve
health care and pathways to recovery. Quality of life has been proposed to be one of the
most important factors affecting long-term outcomes after a neurologic injury (Fuhrer,
2000; Fuhrer, 2000). The concept of quality of life has been defined in many different
ways, depending on the context in which it is used. Originally, the concept came from
economics, where it was used to compare countries on their gross domestic product or on
other indicators that characterize social, political or geographic entities (Dijkers, 2004).
4

Later, social scientists and psychologists turned the focus of quality of life to actual
measures of happiness and life satisfaction of people. The definition was redefined as
“subjective well-being (SWB), and cognitive and emotional reactions to the balance
between achievements and expectations” (Dijkers, 2004). These expectations vary between
cultures, societies, social classes and age groups. However, some medical researchers
assume, that there is so much in common in people’s expectations and priorities that there
is no need to assess individual needs, wishes and achievements, but one should consider
issues that many people find essential for good life (Dijkers, 2004). This led to the
development of the health-related quality of life (HRQOL) concept, which captures the
individual’s perception of how illness and its treatments affect physical, mental and social
aspects of life.
Instruments assessing the quality of life have not been widely used yet in patients with TBI
(Polinder et al., 2015). In a 1999 review of quality of life research among TBI patients,
only 16 studies that measure at least two domains of quality of life were identified (Berger
et al., 1999). The main focus in these studies was on psychosocial functioning, e.g.
affective disorders, personality change and social relations after TBI, but deficits in
cognitive functioning and impairments in the physical domain also were measured. The
researchers concluded that there was no consensus about the quality of life measures used
or about the timing of the assessment. In a newer review, about the same topic by Dijkers
(2004), the number of measures used increased, along with the number of studies.
However, the researcher still proposed that more research is needed to understand all
aspects of quality of life and change in it over time.
Standard, generic or specific health-related quality of life instruments for individuals with
TBI were not used until the mid-1990s (Hawthorne, Gruen, & Kaye, 2009). Actually, the
first disease-specific measure for persons with TBI quality of life, QOLIBRI, was
developed in the 21st century. QOLIBRI has now been validated for many countries and is
accepted as a reliable measure for the assessment of quality of life (Siponkoski, Wilson,
von Steinbüchel, Sarajuuri, & Koskinen, 2013; Truelle et al., 2010; von Steinbuchel et al.,
2010; von Steinbuechel et al., 2012; von Steinbuechel et al., 2012). QOLIBRI covers six
sub-scales, including cognition, self, daily life and autonomy, social relationships,
emotions, and physical problems. Patients are asked to evaluate how satisfied or bothered
they are within these domains. QOLIBRI is used in this study to estimate quality of life.
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Other commonly used measures for the quality of life of persons with TBI are SF-36,
Rand-36, SF-12 and European Brain Injury Questionnaire (EBIQ). They all are self-reports
that cover aspects of physical, mental and social functioning. SF-36 and RAND-36 are
used with other diseases as well, while EBIQ is focused on people with TBI and also
includes relatives’ reports about the person’s cognitive, emotional and social difficulties
(Teasdale et al., 1997).
What makes assessing quality of life complicated is that the impairments and their
frequency vary significantly among individuals with TBI. The long-term consequences
depend on individuals, their families and community sub-systems. They develop over time
(Dikmen et al., 2003) and cannot be defined by medical and rehabilitation services by the
onset of the disease (Resch et al., 2009). The next chapter introduces results from previous
quality of life studies among TBI patients and presents current challenges and lack of
knowledge in the examined areas.
1.2.2 Overall quality of life
According to several reviews, quality of life seems to decrease after the onset of TBI,
compared to the baseline level or to comparison groups consisting of other patient groups
(Berger et al., 1999; Dijkers, 2004; Polinder et al., 2015). Even after long-term follow ups,
ranging from 2-10 years, persons with TBI still show large deficits in both physical and
mental functioning, compared to population norms (Polinder et al., 2015). Other areas that
have been shown to decline are psychosocial functioning, cognition (Berger et al., 1999),
social relations and emotions (Hawthorne et al., 2009).
Although most of the patients with TBI may report a good health status after TBI (Truelle
et al., 2010), they inconsistently also report various health complaints (Andelic et al., 2009;
Koskinen et al., 2007; Laxe et al., 2011; Truelle et al., 2010). Typical health problems
include lack of energy and physical strength, sleep disorders, fatigue, epilepsy, vision
problems, problems in sensory functions, headache, pain, and restricted movements
(Koskinen et al., 2007; Truelle et al., 2010).
However, some studies have also shown improvements in functioning and life satisfaction
after TBI, which has been attributed to the psychological growth after TBI, e.g. higher
valuation of life and relationships (Collicutt McGrath & Linley, 2006; Hawley & Joseph,
6

2008). In the study of Hawley & Joseph (2008), half of the participants had experienced
positive psychological growth on average 15 years after the injury independently of the
severity of the injury. Little is known about the factors predicting psychological growth,
but, for example, finding coherence in life after the injury (Collicutt McGrath & Linley,
2006) and longer time from the onset of the injury (Powell, Ekin-Wood, & Collin, 2007)
have been suggested to influence the growth.
1.2.3 Cognitive functioning
Previous studies have scarcely examined how subjectively evaluated cognitive problems
affect the quality of life among individuals with TBI. Although cognitive impairments
have been associated with functioning (Koskinen et al., 2011) and quality of life
(Steadman-Pare, Colantonio, Ratcliff, Chase, & Vernich, 2001), it is not known how strong
the association is compared to other factors related to quality of life. Cognitive
impairments among TBI patients may last for several years after the onset of the injury
(Koskinen et al., 2007; Truelle et al., 2010). Persistent cognitive impairments have been
found in learning, complex attention (Millis et al., 2001), memory, processing speed
(Draper & Ponsford, 2008), and executive functions (Dikmen et al., 2003). Although some
improvements in cognitive functioning have been documented over the course of many
years, the changes have been found to be small (Teasdale & Engberg, 2005). Problems in
cognition may hinder completing education and establishing working careers (Stålnacke,
2007). Additionally, impaired cognition may cause problems in social relationships and
community life, when patients attempt to expend the same levels of energy and effort on
former activities too soon after the injury (Sveen et al., 2013).
Cognitive impairments have been shown to vary substantially among persons with TBI,
depending on the severity of the injury, injury location (Schetlen & Shapiro, 2003;
Teasdale & Engberg, 2005), coma length after the injury and other still unknown factors
(Millis et al., 2001). A systematic review integrating findings from 39 studies that
examined cognitive impairments after TBI concluded that moderate and severe TBI cause
larger and more persistent impairments compared to mild TBI (Schretlen & Shapiro,
2003). When cognitive problems have been subjectively evaluated, problems such as lack
of drive and energy, impaired higher level cognitive functions (Laxe et al., 2011),
problems in memory functions, attention, and conversation have been reported frequently
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by TBI patients (Sveen et al., 2013). However, the association between subjectively
perceived cognitive problems and life satisfaction may decrease when other quality of life
factors are taken into account (Mailhan, Azouvi, & Dazord, 2005).
1.2.4 Social relations
Patients’ social relations are usually negatively affected by TBI (Koskinen et al., 2007;
Laxe et al., 2011; Laxe et al., 2011; Sveen et al., 2013). Together with community life,
social relations seem to be the area most associated with quality of life and life satisfaction.
Problems encountered in social relations include difficulties in maintaining intimate, close
and family relationships (Hawthorne et al., 2009), a decrease in the social network and low
satisfaction with social support received (Tomberg, Toomela, Pulver, & Tikk, 2005).
Breakdowns in social relationships are related to the nature of the impairments, others´
responses to the injury and general social network changes, e.g. loss of friends over time
(Jones et al., 2011). The patient’s personality, emotional, behavioral and intellectual
problems have been suggested to have the strongest impacts on family life (Koskinen,
1998; Ponsford, Olver, Ponsford, & Nelms, 2003). Furthermore, certain family
characteristics, such as young families with little children (Linn, Allen, & Willer, 1994)
and a family history of psychiatric and medical issues (Verhaeghe, Defloor, & Grypdonck,
2005b), have been shown to negatively influence family relations among individuals with
TBI.
Problems in social relationships have been suggested to have a strong impact on the quality
of life because individuals construct their self-identities through social relations and group
identities (Jones et al., 2011). After the injury, people with TBI may not be able to engage
in the same activities as before or even remember who they are (Jones et al., 2011); they
have to reconstruct their self-identity. Social relations may give strength to this
reconstruction process and help individuals with TBI to cultivate a survivor identity, which
in turn helps individuals effectively deal with the traumatic life change and to seek and rely
on social support and other services (Jones et al., 2011). On the other hand, persons with
TBI also experience a breakdown in social relations, e.g. divorces or vanishing of friends
(Dijkers, 2004). What remains unknown is what are the most relevant social relations for
quality of life among individuals with TBI and how strong their impact is on quality of life
when factors of quality of life are examined simultaneously.
8

1.2.5 Community life
Community integration related to TBI is defined as an individual´s ability to resume, after
sustaining the TBI, the social roles that are appropriate within their cultural and
developmental context (Corrigan, 1994). Those activities can include out-of-residence
mobility (e.g. going to the theater), activities that address the individual’s social goals (e.g.
visiting a friend), (Brown, Gordon, & Spielman, 2003) or instrumental and functional
activities (e.g. working, studying, etc.) (Johnston, Goverover, & Dijkers, 2005). Previous
studies have shown that people with TBI have lower community involvement compared to
their integration levels before the injury (Willemse-van Son, Ribbers, Hop, & Stam, 2009).
People with TBI may lose their jobs or return to work only part-time (Dikmen et al., 2003;
Kreutzer et al., 2003). Rates of unemployment after TBI have been shown to range from
55-78% (Kreutzer et al., 2003), which is notably above the population-level unemployment
rate. Although unemployment has been documented to decrease year by year (Kreutzer et
al., 2003), many people remain unemployed after the injury (Dikmen et al., 2003). Those
studying at the time of the injury may experience interruptions in their studies or a need for
special assistance or curriculums to be able to continue studying (Dijkers, 2004). In
addition, participation in leisure time activities has been shown to decrease, the forms of
leisure time activities seen to change, and satisfaction with the activities known to decrease
among persons with TBI (Johnston et al., 2005; Koskinen, 1998).
A systematic review (Reistetter & Abreu, 2005) suggested that there is well-supported
evidence to indicate that community integration is associated with life satisfaction and
quality of life after TBI. The evidence seemed strongest concerning the association
between social integration (participation in leisure time activities, cultural events and
having friends) and life satisfaction. However, productive integration (e.g. working,
studying, or doing volunteer activities) also was associated with quality of life to some
extent. Employment is a major determinant for quality of life because it affects many areas
that influence life, including financial security, standard of living and meeting other
people. Social and recreational activities, on the other hand, have been associated with
emotional well-being, such as lower levels of depression and anxiety (Stålnacke, 2007),
which may further contribute to quality of life. Linden et al. (2005) suggested that
activities that increase the quality of life may not have to be productive, as long as they are
meaningful to the person.
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However, there are also studies that have found only a low correlation or no association
between quality of life and community integration (e.g. Johnston et al., 2005). At present,
it appears that the association between community integration and quality of life is not well
understood.
1.2.6 Emotions, depression and anxiety
Several studies have shown that mental health is affected even more strongly than physical
health after TBI (Polinder et al., 2015). Among patients with TBI, the levels of depression,
anxiety and worriedness are elevated compared to the national population rates (Andelic et
al., 2009; Anson & Ponsford, 2006). The range of depression and anxiety symptoms varies
widely among studies (Hawthorne et al., 2009), which may be due to various reasons, e.g.
measures used and time from the onset of the injury. For example, in a study by Hawthorne
et al. (2009), 36% of TBI patients met the clinical cut-off for anxiety and 23% for
depression, while in a study by Anson et al. (2009), 51% of the TBI patients met these
criteria. Depression and anxiety rates have been shown to be higher compared national
population rates even after a 10-year follow-up (Andelic et al., 2009; Hawthorne et al.,
2009).
Elevated symptoms of anxiety and depression among TBI patients have been associated
with a lower quality of life measured with QOLIBRI (Andelic et al., 2009; Hawthorne et
al., 2009; Siponkoski et al., 2013; Truelle et al., 2010; von Steinbuechel et al., 2012).
Previous studies show that mental health problems negatively influence daily activities,
participation and social interactions among individuals with TBI (Draper & Ponsford,
2008). However, there is mixed evidence regarding the strength of the association between
different mental health issues and quality of life. In a study of Truelle et al. (2010), TBI
patients who reported elevated levels of anxiety had lower quality of life compared to those
reporting clinically significant depression symptoms. Contradictory results were found in
the study by Siponkoski et al. (2013): patients who reported elevated levels of depression
had lower quality of life compared to those reporting elevated levels of anxiety.
Additionally, Truelle et al. (2010) found that patients with dual diagnoses for both anxiety
and depression had the lowest quality of life.
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1.2.7 Injury severity
Injury severity predicts the recovery process; recovery starts earlier for mild injuries, and
the improvement accelerates more quickly than for moderate-to-severe injuries, which
improve during the first 2 years but remain mostly stable after that (Schretlen & Shapiro,
2003; Teasdale & Engberg, 2005). The length of post-traumatic amnesia (PTA) has been
used to indicate the severity of TBI (Hoofien, Gilboa, Vakil, & Donovick, 2001), and it
also is suggested to be the best indicator of cognitive and functional deficits after TBI
(Khan, Baguley, & Cameron, 2003) as well as an indicator of quality of life (Teasdale &
Engberg, 2005). Post-traumatic amnesia is defined as “that period of time in which the
brain is unable to lay down continuous day-to-day memories” (Khan et al., 2003).
Compared to a commonly used indicator of injury severity, the Glasgow Coma Scale
(GSC), the length of PTA has been found to be even more predictive of the person’s
functional status and recovery (Sherer et al., 2002; Sherer et al., 2008). The problems faced
when measuring PTA or coma length after TBI are multiple. First, there are no commonly
used measures or protocols in use, and, therefore, procedures vary between regions and
hospitals. Additionally, the treatment procedures used for secondary injuries related to TBI
(e.g. strong medication to lower elevated brain pressure) in the acute phase of the injury
may influence the accuracy of these measures.
Some previous studies have found that longer PTA is associated with lower quality of life
(Teasdale & Engberg, 2005), such as lower rates of returning to work, lower quality of
family and other social relations and fewer leisure time activities. However, there are also
studies that show no association between PTA and quality of life (Hawthorne et al., 2009).
Siponkoski et al. (2013) studied associations between injury-related variables and quality
of life and showed that those reporting a longer coma length had a higher quality of life.
However, when the associations with the emotional status (depression, anxiety), injury
related variables (PTA, GSC) and demographic variables were studied together, the
association between PTA and quality of life became non-significant. Similar results were
shown in a study by Mailhan et al. (2005). It may be that other factors are more important
to one’s quality of life when examined together. Because PTA is a less used measure for
injury severity compared to GCS, this study aims to strengthen the evidence for the
association between PTA and quality of life by using PTA as a predictor for quality of life.
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1.2.8 Age and gender
Among a normal healthy population, it has been proposed that life satisfaction and quality
of life typically increase with age or that there is a U-shaped association between them.
There may be something special in the phenomenon among chronically sick patients
because previous studies indicate that younger TBI patients have a higher quality of life
compared to older patients (Polinder et al., 2015; Siponkoski et al., 2013; Truelle et al.,
2010). In a study by Truelle et al. (2010), a non-linear trend between age and quality of life
was found. Patients aged 25-35 were most satisfied with their quality of life, and middle
aged patients aged 45-55 were the most unsatisfied. Interestingly, age groups differed in
the quality of life domains with they were most satisfied. Younger participants (aged 2534) tended to be more satisfied with their cognition, self, daily life, autonomy and physical
problems, but the oldest group (aged 55-69) was more satisfied with social relationships
and emotions. On the other hand, there are also studies that report no association between
age and the quality of life (Mailhan et al., 2005; Steadman-Pare et al., 2001; von
Steinbuechel et al., 2012) or life satisfaction (Anson & Ponsford, 2006; Teasdale &
Engberg, 2005).
The association between gender and quality of life has been studied less. Some previous
studies have shown no association between gender and quality of life after TBI (Teasdale
& Engberg, 2005; Truelle et al., 2010), some studies suggest that women tend to report a
higher quality of life compared to men (Steadman-Pare et al., 2001), and still others report
the opposite (Seibert et al., 2002). Gender differences may be difficult to find among TBI
studies because the majority of individuals with TBI are men. Bigger sample sizes
including a sufficient number of female patients would be needed for statistically
significant results to be found.
To conclude, there is plenty of research considering the factors related to quality of life
among persons with TBI. However, these factors have mainly been studied as outcomes of
quality of life indicating recovery or changes after rehabilitation or to describe impairments
at different stages of recovery. The field lacks studies where the individuals with TBI
themselves indicate life areas that they find most important to their quality of life. Next, a
framework to help define the subjectively relevant life areas is presented.
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1.3 THE INTERNATIONAL CLASSIFICATION OF FUNCTIONING,
DISABILITY, AND HEALTH (ICF)
1.3.1 Description of the classification
The International Classification of Functioning, Disability and Health (ICF) is a part of the
World Health Organization classification family that has been designed to complete ICD10 and other classifications of diseases (Bilbao et al., 2003). It offers an international and
interdisciplinary framework to describe the functional status of a person in different health
conditions. ICF gives an accurate description of the person’s level of biological,
psychological and social functioning, as well as environmental resources (World Health
Organization, 2004).
ICF is a hierarchical framework that consists of two parts: Part 1 covering Functioning
and Disability and Part 2 covering Contextual Factors. The two parts are further divided
into two components that are referred by a letter: Part 1 for Body Functions and Body
Structure (referred to by b and s), as well as Activities and Participation (referred to by d),
and Part 2 to Environmental Factors (referred to by e) and Personal Factors (referred to by
p). The hierarchical structure of the classification is presented in Table 1.
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Table 1: The International Classification of Functioning, Disability and Health
Part 1: Functioning and
Part 2: Contextual Factors
Disability
Components
Body
Activities and Environmental
Personal
Functions (b)
Participation
Factors (e)
Factors (p)
and
(d)
Body
Structures (s)
Constructs
Physiological Tasks
Physical, social
Personal
aspects of
implemented
and attitudinal
attributes of the
different body by person and environment that
person (e.g.
systems (e.g.
participation
may have
gender, education,
hand-eye
in life
influence on the
age, ethnic
coordination,
situations,
person’s level of
background,
working
including
functioning (may
health condition,
memory),
capacity to do be identified as
lifestyle, coping
including
tasks and how facilitators or
strategies,
mental
the person
barriers)
occupation, traits
functions, and actually
and personality).
anatomical
performs
Not defined in the
parts of the
them in
classification.
body (such as his/her daily
organs, limbs) life
NOTE: Table 1 is an adapted version of the original ICF Table 1 (World Health
Organization, 2004).
In the ICF classification, the letters refer to the component of the classification, which is
followed by a numeric code that defines the classification more in depth. The code starts
with the chapter number (a single digit) referring to the content of the disability or
functioning. The first-level ICF categories, with examples, are presented in Table 2.

14

Table 2: First-level ICF categories
Body Functions

Body Structures

b1 Mental functions

s1 Structures of the
nervous system

e.g. memory, energy,
drive

b2 Sensory functions
and pain
e.g. seeing, hearing

e.g. structure of the
brain

s2 The eye, ear and
related structures
e.g. iris, middle ear

Activities and
Participation
d1 Learning and
applying
knowledge

Environmental
Factors
e1 Products and
technology

d2 General tasks
and demands

e2 Natural
environment and
human-made changes
to environment

e.g. daily tasks

e.g. medication, use of
technology in
education, wheelchairs

e.g. climate, natural
events

b3 Voice and speech
functions
e.g. speech fluency

s3 Structures
involved in voice
and speech

d3
Communication
e.g. receiving and
producing
communication

e.g. structure of
mouth

b4 Functions of the
cardiovascular,
hematological,
immunological and
respiratory systems
e.g. respiration rhythm

s4 Structures of the
cardiovascular,
immunological and
respiratory systems

d4 Mobility
e.g. walking,
moving

d5 Self-care
e.g. washing,
dressing oneself

e.g. structure of
stomach

e.g. giving birth

s6 Structures related
to the genitourinary
and reproductive
systems

d6 Domestic life
e.g. household tasks

e.g. ovaries, testes

b7
Neuromusculoskeletal
and movement-related
functions

s7 Structures related
to movement
e.g. structure of
neck

d7 Interpersonal
interactions and
relationships
e.g. relations with
family and friends

e.g. muscle function

b8 Functions of the skin
and related structures
e.g. sensation

e.g. support from
family, friends

e4 Attitudes
e.g. neighbors,
significant others

e.g. lymphatic
nodes

b5 Functions of the
s5 Structures related
digestive, metabolic and to the digestive,
endocrine systems
metabolic and
e.g. weight maintenance endocrine systems
b6 Genitourinary and
reproductive functions

e3 Support and
relationships

s8 Skin and related
structures

d8 Major life areas
e.g. work, studying

e.g. skin, nails

d9 Community,
social and civic life
e.g. recreation,
leisure time,
political life
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e5 Services, systems
and policies
e.g. economic, social
and health care
services, rehabilitation

First-level categories are further followed by second and third-level (one digit each)
categories, each specifying the content of functioning or disability in more depth (Cieza et
al., 2002). An example of the code hierarchy is shown in Table 3.
Table 3: Example of the code hierarchy
Component
d Activities and Participation
First-level category
d8 Major life areas
Second-level category
d850 Remunerative employment
Third-level category
d8500 Self-employment

According to the ICF classification, the components are constantly influencing and
modifying each other. A person’s level of functioning is defined by a dynamic interaction
between body functions and structure, activities and participation, and contextual and
personal factors (World Health Organization, 2004). It is important to collect information
from all components independently and only afterwards evaluate the interaction between
them. ICF codes can be used to define 1) the functioning or the rate of restrictions in
functioning, 2) the meaning of the described code, or 3) the extent which some
environmental factor serves as a facilitator or a barrier to functioning (World Health
Organization, 2004).
The ICF classification gives a wider scope to a person’s functioning compared to other
classification systems. It describes precisely the consequences for the person’s functioning,
depending on the stage of the disorder, physical strengths of the person, availability of
health care and assistive devices and social support (Bilbao et al., 2003). The same injury
may have very different consequences for a person’s functioning, depending on the
aforementioned issues. The ICF coding system can be used to understand the individual
restrictions produced by the injuries.
In addition, ICF includes areas of functioning that are only superficially covered or are
totally missing from quality of life questionnaires (e.g. environmental factors, attitudes).
Questionnaires can be criticized as focusing on issues that professionals think are
important factors for good life, but that may not cover all the issues patients themselves
find important for their life satisfaction (Koskinen et al., 2011). ICF offers a framework to
examine the quality of life that is not restricted to certain questions or themes.
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Another benefit of the framework is that it can be used to analyze different kinds of data
(e.g. patient questionnaires, interviews, medical reports and patient history). The ICF
framework has been used previously, for example, to describe a single person´s unique
health circumstances for rehabilitation purposes (Sandberg, Bush, & Martin, 2009), and to
classify qualitative data, such as interviews, to describe factors influencing functioning
after TBI (Sveen et al., 2013). The classification can be used to collect and compare data
on functioning and disability for epidemiological, public health, research and clinical
purposes. In clinical work, it can be used in assessments of care and rehabilitation, to
evaluate rehabilitation outcomes and to develop targeted interventions. It helps multiprofessional teams to define rehabilitation goals together by giving a common language
that everyone can understand. In addition, ICF classification is fully applicable to the field
of neuroscience and to acquired brain injury (Bilbao et al., 2003).
1.3.2 Using the ICF as a framework for functioning and quality of life
A few previous studies have used the ICF classification as a framework to study a patient’s
functioning, disability, and health (Koskinen et al., 2007; Laxe et al., 2011; Sveen et al.,
2013), as well as quality of life, after TBI (Pierce & Hanks, 2006). The ICF framework has
been used, for example, as a conceptual framework and a tool to analyze focus group
interviews of TBI patients and to examine areas that patients themselves found to be most
maintained or impaired in their functioning (Pistarini, Aiachini, Coenen, Pisoni, & Italian
Network, 2011; Sveen et al., 2013). Next, the use of the ICF framework in these different
contexts is presented briefly.
Sveen et al. (2013) and Pistarini et al. (2011) have used ICF to structure an interview topic
guide and to classify the data from patient interviews with patients participating in a
rehabilitation program or other health care services provided after the injury. Sveen et al.
(2013) found that mildly injured TBI patients in Norway reported the most problems in the
category of Activities and Participation, followed by Body Functions, Environmental
Factors and Body Structures. Similar results were obtained in the study of Pistarini et al.
(2011), where Italians with mild to severe TBI were interviewed. A more detailed analysis
from these studies showed that the most frequently reported problems in the Body
Function category included a lack of energy and drive, problems in emotional functions,
memory, and higher-level cognitive functions, whereas problems with carrying out daily
17

routines, employment, mobility, looking after one’s health, social relationships with
friends, and handling stress and psychological demands were the most frequent
impairments in the Activities and Participation category. Barriers within the Environmental
Factors category included the support provided by health professionals, the health services,
systems and policies, and people in positions of authority in the workplace, while
facilitating factors consisted of support and relationships with immediate family.
In a study by Laxe et al. (2011), the functional status of inpatients and outpatients was
compared using the ICF framework in addition to health status questionnaires. Researchers
found that the majority of the areas of functioning covered by ICF categories were reported
as mildly impaired for more than 10% of the patients, showing a strong emphasis on Body
Functions and Activities and Participation. More than 80% of the participants showed
problems in mental functions (e.g. energy, drive), major life areas (e.g. work, studying),
and interpersonal relationships (e.g. family, friends). The other most reported categories
were community, social and civic life (e.g. recreation and leisure time) and the attitudes of
others. An interesting finding was that significant improvements were experienced, in the
areas of mobility, self-care, communication, interpersonal interactions and relationships,
applying knowledge and mental and sensory functions, at approximately six years after
being an inpatient. These results suggest that the aforementioned areas are important to
take into account during the rehabilitation process to ensure a better quality of life.
Some studies have used medical records to examine the impaired aspects of functioning
(Koskinen et al., 2007; Koskinen et al., 2011; Ptyushkin et al., 2010). For example,
Koskinen et al. (2011) used ICF to compare subjective and objective assessments of
various outcomes after TBI. The researchers found that the evaluations between patients
and professionals were most uniform with respect to physical problems and cognition,
while most discrepancies were found in the self, social, daily life, and autonomy and
emotion areas measured by QOLIBRI. The patients reported being more bothered with
interpersonal interactions and relationships, community, social, and civic life and self,
compared to the evaluations made by clinicians. On the other hand, the patients reported
being less bothered by their energy levels and emotional problems compared to the
clinician assessments. These results indicate that problems vary in their significance when
assessed by patients versus clinicians and may emphasize different aspects of functioning.

18

In a study of Pierce and Hanks (2006), the ICF framework and demographic variables were
used to predict quality of life among moderately injured TBI patients after the acute phase.
The researcher used different objective measures to indicate ICF components (e.g. physical
exam score for Body functions and Structure). They found that Activities and Participation
(measured by the Community Integration Scale) was the strongest predictor of quality of
life, while the other ICF components (Body Functions and Structure) and demographic
variables were not associated with quality of life, when all factors predicting quality of life
were taken into account. The researchers pointed out that brain injury itself, as well as the
lack of awareness of the injury, may serve as a confounding variable that mixes the
associations between other predictors and quality of life.
1.3.3 Research aim and questions
Previous studies have used ICF to classify different kinds of structured or semi-structured
data as well as used ICF as a theoretical framework to examine the functioning of people
with TBI in different phases of their recovery. What is new in this study, is the use of the
ICF framework to classify unstructured data and the use of this classification in predicting
quality of life among individuals with TBI. Open-ended questions are used to make the
individual’s own voice more clearly heard. The life areas meaningful to the individuals
with TBI are identified using the ICF framework. This information, as well as factors
found in previous studies to influence quality of life (injury severity, demographic
variables and emotional state), will be used to predict the quality of life among persons
with TBI. These factors are examined simultaneously to find out which are the strongest
unique predictors for quality of life.
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The aim of this study is to examine:
1) What kind of occasions do the participants report as the happiest or unhappiest

after TBI, and how are these related to different life areas within the ICF
framework?
2) How are these life areas, as well as age, gender, injury severity (length of posttraumatic amnesia), and the individual’s emotional state (anxiety and
depression symptoms) associated with the individual’s quality of life?

2 METHODS
2.1 Participants
A total of 223 Finnish individuals with TBI (150 men, 73 women) answered the quality of
life questionnaire and the open-ended questions about happy and unhappy occasions in the
first wave of the international QOLIBRI (Quality of Life after Brain Injury) validation
study in 2004-2006. They all had received intensive multidisciplinary residential
rehabilitation during 1993-2006 at the Käpylä Rehabilitation Centre in Helsinki, which
receives patients from all over Finland, from the clinicians responsible for their care.
Patients stay in the center for 2-8 weeks and get multidisciplinary rehabilitation consisting
of neuropsychological rehabilitation, physiotherapy, occupational therapy, speech and
language therapy, as well as the services provided by social workers, nurses and medical
doctors. Peer support is essential as well. After the rehabilitation period, the patients return
home. The inclusion criteria for this study were: (a) diagnosis of a traumatic brain injury
according to ICD-10; (b) Glasgow Coma Scale score (the 24h worst obtained at admission
to the hospital); (c) a time since injury between 3 months and 15 years; (d) age 15 years or
more at injury; (e) outpatient status; (f) aged 17–69 years at interview; and (g) able to give
informed consent. The exclusion criterion for this study was: (e) Extended Glasgow
Outcome Scale (GOSE) < 3. Forty-seven participants were excluded due to missing data in
the open-ended happy or unhappy occasion questions.
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The demographic and clinical characteristics of the participants are presented in Table 4.
Mean age among the participants was 41.5 years (SD 11.6). According to the posttraumatic amnesia classification, the majority of the respondents had a severe traumatic
brain injury, and the mean time since their injury was 6.2 years.

Table 4: The demographic and clinical characteristics of the participants (N = 223)
Characteristics
Gender
Men
Women
Age
19-29 years
30-39 years
40-49years
50-62 years
Highest education

N (%)
150 (67.3)
73 (32.7)
40 (17.9)
59 (26.5)
60 (26.9)
64 (28.7)

Primary school
Secondary school
Trade or technical certificate
College diploma or degree
University degree
Other
Missing

48 (21.5)
15 (6.7)
63 (28.3)
64 (28.7)
30 (13.5)
1 (0.4)
2 (0.9)

Depression
Normal
Borderline
Abnormal
Missing
Anxiety
Normal
Borderline
Abnormal
Missing
Length of post-traumatic amnesia
Mild (< 24 hours)
Moderate (1-7 days)
Severe (8 days- 4 weeks)
Very severe (> 4weeks)
Missing
Time since injury
< 1 year
1 to 2 < years
2 to 5 < years
5 to 10 < years
10 to 15 years
missing

37 (16.6)
107 (48.0)
69 (30.9)
10 (4.5)
77 (34.5)
90 (40.4)
46 (20.6)
10 (4.5)
8 (3.6)
25 (11.2)
100 (44.8)
79 (35.4)
11 (4.9)
4 (1.8)
18 (8.1)
83 (37.2)
70 (31.4)
47 (21.1)
1 (0.4)
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2.2 Procedure: linking the open ended questions to the ICF framework
The participants were asked to describe occasions since their brain injury when 1) they had
been especially happy or satisfied and 2) especially unhappy or dissatisfied. They had three
rows on an A4 sheet to write a description and the possibility to describe up to three happy
and/or unhappy occasions. The open-ended questions were linked to the most precise
second-level ICF-categories according to the ICF linking rules that are next presented
shortly (Cieza et al., 2002; Cieza et al., 2005). First, the author familiarized herself with the
ICF classifications by reading the ICF manual and by discussing with the instructor S.K.,
who has prior experience with the use of ICF in scientific work and as a clinician. Second,
each open answer was linked to the most precise ICF second-level category or categories.
Every description of an occasion was given 1-4 different ICF codes. An example of the
coding procedure is shown in Table 5. If answers could not be understood or were
unrelated to the topic, they were coded as non-definable (nd). Constructs that could not be
linked to ICF codes, but still were thought to be meaningful for the functioning, were
coded as “new” themes (see Table 9, page 34).
Table 5: Example of the ICF linking process
Individuals’ expression
ICF code
“Divorce from my girlfriend”
d770 Intimate relationships
d720 Complex interpersonal relationships
“I could travel to Los Angeles to d920 Recreation and leisure
my sister.”
d760 Family relationships

To confirm the most accurate coding, the author and her instructor both coded
independently 100 happy and 100 unhappy occasions. During this coding process, coders
met twice to discuss the problems faced and to unify the coding rules and principles (see
Appendix Table 1a). The author alone analyzed the rest of the data.

2.3 Measures
2.3.1 ICF measures
The frequencies for all first-level ICF categories linked to happy and unhappy occasions
were first calculated to find out the most frequently mentioned life areas. Second, the most
frequent second-level ICF categories were calculated and then classified as dichotomous
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variables to predict the quality of life in correlation and regression analysis (0= Not
mentioned by the respondent, 1= Mentioned once or more by the respondent). For happy
occasions, the most frequent categories were Interpersonal interactions and relationships
(d7), Major life areas (d8), Community, social and civic life, and Services (d9), systems
and policies (e5). For the unhappy occasions, Interpersonal interactions and relationships
(d7), Mental functions (b1), and Services, systems, and policies (e5) were the most
frequent categories.
2.3.2 Demographic variables, injury severity and emotional state
Data for social and demographic information, including age and gender (known from the
previous literature as predictors or correlates for quality of life), were collected using a
questionnaire. Demographic variables, injury severity (post-traumatic amnesia), and
emotional state variables (anxiety and depression symptoms) were used in correlation and
regression analysis as predictors of quality of life.
Post-traumatic amnesia (PTA) was assessed as the period of time during which the brain is
unable to lay down continuous day-to-day memory after the injury (Khan et al., 2003). It is
indicated by the loss of memory of events following the traumatic brain injury and is one
of the most widely used measures of TBI severity and predictors for the prognosis of
recovery. The PTA data was collected through the review of the individuals’ medical
records. PTA length was measured in days, with a higher value indicating longer posttraumatic amnesia and more severe injury. PTA was used as a continuous variable.
Depression and anxiety were assessed using the Hospital Anxiety and Depression Scale
(HADS) (Zigmond & Snaith, 1983). Anxiety was measured with 7 items including
questions about worrying, feelings of fright, restlessness, and feelings of panic. The
response alternatives ranged from 1-4, with the polarities indicating “very often” and “not
at all” varyingly. Cronbach's α was .85, indicating a good reliability of the scale.
Depression was also measured with 7 items including, for example, enjoyment, seeing
positive sides of things, feelings of loneliness, and loss of interest. Again, the response
alternatives varied from 1-4, with polarities indicating the frequency or extent of the
experienced symptom. The scale had good reliability (α = .81). In both scales, a higher
value indicated a higher frequency of symptoms.
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2.3.3 Quality of life: QOLIBRI
Quality of life was assessed using an early version of the QOLIBRI (von Steinbuchel et al.,
2010; von Steinbuechel et al., 2012). The total score for the quality of life consisted of 49
items forming six subscales. The subscales were physical condition, thinking abilities,
feelings, functioning in daily life, social relations, current life situation, and future
prospects. Every subscale included questions about perceived satisfaction with the domain,
and some of them also indicated discomfort with the domain. Sample items and their
subscales included the following: “How satisfied are you with your ability to concentrate,
for example when reading or keeping track of conversation?” (Thinking abilities, 7 items),
“How satisfied are you with your level of energy?” (Physical conditions, 4 items), “How
satisfied are you with your ability to show your feelings, for example happiness, sadness,
anger? (Feelings, 11 items), “How satisfied are you with your ability to carry out domestic
activities, for example cooking or repairing things?” (Daily life, 10 items), “How satisfied
are you with your family life?” (Social relations, 6 items), and “How satisfied are you with
your current life situation?” (Current situation/future prospect, 7 items). Responses to all
subscales were given on a five-point scale ranging from 1= “Not at all” to 5= “Very.” The
total quality of life score was calculated for those respondents who had answered at least
80 % of the questions. The sub-scales were summed together after reversing the discomfort
scales, and, thereafter, the sum was divided by the number of sub-scales. A higher score
indicated a higher quality of life. Cronbach's α was .80 indicating a good reliability of the
measurement.
2.2.4. Normality tests and missing values analysis
The normality of the distributions for age, anxiety and depression symptoms, length of
post-traumatic amnesia and quality of life were analyzed using histograms and further
normality tests when necessary. All other variables were normally distributed except length
of post-traumatic amnesia (Kolomororov-Smirnov p < .001, kurtosis 11.0, skewness 3.0),
for which a logarithmic transformation was used. Secondly, the missing value analysis was
conducted for all variables with missing values (anxiety and depression symptoms both
missing N=10, and PTA length missing N=11). The Little´s MCAR test showed no
differences between respondents and non-respondents in the background variables of age,
gender, injury severity (PTA) and the outcome variable quality of life (p = .082).
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3 RESULTS
3.1 Happy and unhappy occasions related to ICF domains
In total, 519 occasions, from which 277 were happy and 242 unhappy, were analyzed. A
total of 97 ICF categories were identified. Table 6 shows that Activities and Participation
had the highest frequency in both happy and unhappy occasions, followed by
Environmental Factors and Body Functions. There were no occasions linked to Body
Structures.
Table 6: The frequencies of the four ICF-components in happy and unhappy occasions
Components
Happy occasions (N=277,
Unhappy occasions (N=242,
reported by 216 participants) reported by 189 participants)
Frequency Mentioned by n Frequency
Mentioned by n of
(N)
participants (%) (N)
participants (%)
Body Functions 48
42 (19.4 %)
73
53 (28.0 %)
Body Structures 0
0
0
0
Activities and
296
164 (75.9 %)
175
109 (57.7 %)
Participation
Environmental
64
57 (26.4 %)
86
73 (38.6 %)
Factors
Non-definable
8
8 (3.7 %)
5
5 (2.6 %)
Total
416
339

3.2 First-level ICF categories linked to happy and unhappy occasions
First-level category frequencies for happy occasions are presented in Figure 1. The
answers covered 17 out of 29 first-level ICF categories. Interpersonal interactions and
relationships (d7) had the highest frequency, reported by 42.6% of participants, followed
by Community, social and civic life (d9), reported by 26.4% of the participants. Services,
systems, and policy (e5) was reported by almost a fifth of the participants, followed by
Mental functions (b1) reported by 14.7% of the respondents. Major life areas (d8),
Mobility (d4), and Domestic life (d8) were reported by more than 10 of the participants.
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Figure 1. Frequencies for happy occasions linked to the ICF first-level categories

The first-level category frequencies for unhappy occasions are shown in Figure 2. The
answers covered 18 out of 29 first-level ICF categories. Again, Interpersonal interactions
and relations (d7) had the highest frequency, being reported by 37.0% of the participants,
followed by Mental functions (b1) and Services, systems and policies (e5), both reported
by 27.0% of the participants. Major life areas (d8), Attitudes (e4) and Mobility (d4) were
reported by more than 10 of the participants.
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Figure 2. Frequencies for unhappy occasions linked to the ICF first-level categories

3.3 Second-level ICF categories linked to happy and unhappy occasions
Next, the most frequent first-level ICF categories in happy and unhappy occasions were
examined more in depth by calculating the second-level ICF-categories. Those secondlevel categories that had a frequency of 10 or more are presented in Tables 7 and 8.
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Table 7: Most frequently reported ICF second-level categories for happy occasions with examples (in italics)
ICF category
Freq Example
d ACTIVITIES AND PARTICIPATION
d610 Acquisition 11
Getting own apartment/ Furnishing an apartment: “When I bought an apartment in a house, which has an elevator, in the middle of the town” /
of necessities
“After my divorce, I got my own apartment and furnished it.”
d710
23
Feeling proud of children’s success or success in parenting: “My daughter's achievements in sports.”/ “My son passed his matriculation
Basic
examination.”
interpersonal
Expressions of love, caring and tribute for intimates: “When my husband told that he still loves me.”/ “Being responsible in my friend's wedding”
interactions
d720 Complex
17
Starting or ending a romantic relationship: “The happiest thing in my life has been finding a wise, loving and lovable man. This affects my life
interpersonal
every day.”/” “When I started to date.”
interactions
Starting relationships with other’s with TBI: “I got in the Käpylä rehabilitation center and got knowledge of TBI and met other people with TBI.”
d750 Informal
11
Friends, hobby mates, companions in misfortune: “My friends visited me at the hospital.”/ “The INSURE rehabilitation program in Käpylä
social
rehabilitation center where I made a friend”
relationships
d760 Family
63
Nuclear family: “I got pregnant and had a daughter and a son.”/ “Being together with my children.”
relationships
Extended family and relatives: “The closeness of my grandchildren”/“The existence of my sister's family.”
d770 Intimate
37
Husband, wife, fiancée: “My relation to my fiancée is on steady ground.”
relationships
Girl/boyfriend: “My girlfriend has been a great support for me when I have dealt with my TBI.”
d910 Community 14
Engagement/ getting married: “Getting married was an amazing moment.”
life
Holidays or festivities spent with family and relatives: “Christmas spent together with my family and relatives at home.”
Having a special role in the wedding of a child or friend :“When I escorted my daughter to the altar to get married”
d920 Recreation
37
Hobbies: “When I succeed in preparing food, baking or handcrafts.”
and leisure
Travelling: “I managed to travel by myself to Chicago to meet my husband. I was happy by the Pacific. I made mistakes, but not catastrophic”
Participating competitions and concerts: “When at last I could go on with my hobby almost at the same level as before and could continue to
taking part in the competitions.”
e ENVIRONMENTAL FACTORS
e580 Health
23
Rehabilitation: “To have had the possibility to participate in the INSURE rehabilitation program.”
services, systems
Other health services: “I have found a good therapist and the right kind of care.”
and policies
b BODY FUNCTIONS
b152 Emotional
11
Positive feelings e.g. love, satisfaction about success: “When I fell in love” / “I was able to bake gingerbread although it took a lot of time.”
functions
Getting rid of negative feelings: “I was satisfied when I got my boat in water and felt at least once I got rid of the bad world and anxiety. When I
drove into the sunset to my parents' little island!”
b180 Experience 10
Learning to live with physical restrictions and new self: “After getting into INSURE rehabilitation in the Käpylä rehabilitation center I learnt to
of self and time
know about my injury and learnt how to live with my injury.”
functions
Enhanced self-awareness about TBI, recovery: “Moving forward in my career as proof of my functioning.”
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Among the happy occasions, the most frequent categories were Family relationships and
Intimate relationships, and Recreation and leisure time. Family relationships included
relations with the nuclear and extended family (e.g. relationships with own parents and
siblings), while Intimate relationships consisted of marital relations, relations with
boy/girlfriends and ex-companions. In the category of Recreation and leisure time,
participants reported being happy about their hobbies (e.g. sailing and fishing, travelling
abroad or inland) and participation in cultural events such as concerts and sport events.
Furthermore, categories of Basic and Complex interpersonal interactions were reported
with high frequency, including sub-themes related to specific relationships. In Family
relationships, participants were satisfied about the existence of their family, doing things
together, expressions of love, and tribute of children’s achievements, for example. In
Intimate relationships, participants described happiness about personally relevant life
events, e.g. getting engaged or married, in addition to spending time with one’s
companion, having a good, steady, and supportive relationship and getting back together or
normalizing communication with an ex-spouse. An additional relationship category,
Informal relationships, consisted of relationships with hobby mates, companions in
misfortune and other friends. In these relations, happiness was related to exceptional roles,
such as a special role in a friend´s wedding, and starting a relationship. For example with a
companion in misfortune. The other categories in Activities and participation included
Domestic life, e.g. happiness about getting one’s own apartment or furnishing it, and
Community life, for example being satisfied when spending holidays or festivities with
relatives and friends.
The third most frequent domain, Environmental Factors, included only one sub-category,
Health services, systems, and policies, where participants expressed happiness about
rehabilitation and other health services. Rehabilitation satisfaction was related to getting
information about TBI, understanding one’s own situation, getting to know other
individuals with TBI, increased feelings of security, improved self-esteem and quality of
life. The fourth most frequent domain, Body Functions, consisted of Emotional functions
and Experience of self and time functions. In the Emotional functions category, participants
described happiness from positive feelings such as love, joy, satisfaction about succeeding
in something, feeling safe or getting rid of negative feelings, while in the category of
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Experience of self and time functions, participants felt satisfied with learning to live with
restrictions caused by TBI and with being able to reconstruct a new self-identity.
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Table 8: The most frequently reported ICF second-level categories for unhappy occasions with examples (in italics)
ICF category
Freq. Example
d ACTIVITIES AND PARTICIPATION
d720 Complex
28
Divorce, ending of romantic relationships or friendships, breakdown of a family: “Divorce”/ “The dating ended.”/ “My friends
interpersonal
disappeared.”/ “My family broke up while my spouse got depressed after labor.”
interactions
Problems with emotional or behavioral control reflected in relationships: “Getting angry easily, especially in family life.”
Unfair treatment from others/ Insults from companion: “When the ´just right man for me´ ended a very promising exchange of
letters after I had told him about my injury”
d760 Family
29
Nuclear family: “I'm really sorry for my daughter because I'm not able to do all the things I was able to do before.”
relationships
Extended family: “When my father passed away.”/ “I learned that my father (87 years) has ALS. My own weakness to help him and to
stand by his side as his only relative.”
d770 Intimate
31
Romantic relationships: “I got divorced 8 months after my TBI.”/ “When I returned home from the hospital my wife said: “A grown
relationships
up man left our house and now returns a 5 year old boy."
d850 Remunerative
10
Not being able to work: “Later a neurologist showed me my MRI, and I realized that I have a TBI, and it is possible that I cannot
employment
return to work. I cried.”
Mistakes and difficulties at work: “Mistakes that I made at work are not very good for an electrician.”
b BODY FUNCTIONS
b152 Emotional
31
Feelings of depression, fear, frustration and being bored: “Moments when in the evening I wish I will not wake up any more. And
functions
the mornings when I wake up and am already fed up and tired before I get up.”
Feelings of guilt and shame: “I caused the injury myself.”
Negative feelings caused by others: “Continuously explaining why I am not working although I look so healthy; it makes me anxious
and irritated.”
Loss of emotional or self-control: “The violent actions in the black out situations.” / “I cannot control my emotions.”
b180 Experience of self 16
Changes in self-image, self-identity and self-awareness: “When at last after 2 years I understood what really had happened to me.
and time functions
That I´ll never be cured.”
e ENVIRONMENTAL FACTORS
e565 Economic
27
Insurance: “Fighting with my insurance company.”
services, systems and
policies
e580 Health services,
11
Health care and services: “About 2.2 years ago, my doctor said that it is not certain I can walk anymore. However, I decided to focus
systems and policies
on the rehabilitation.”
e4 Attitudes
14
People’s negative attitudes and high expectations: “They do not tolerate my slowness, incapability to make decisions and difficulties
to find the right words.”
Criticism of changed behavior: “People often criticize my behavior”
Pity and rejection :“I feel that I'm not asked to take part in some occasions, although I would not go anyway ...”
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Next, the unhappy occasions were analyzed in more depth (see Table 8). The most frequent
domains were Activities and Participation, including the same sub-categories as for the
happy occasions (Family and Intimate relations), and Body Structures, which included the
sub-category Emotional functions. Relationships were linked to Complex interpersonal
interactions. In the category of Intimate relations, participants were sad about ending a
romantic relationship (e.g. getting divorced), whereas in the Family relations sub-category,
sadness was experienced when one’s family broke down, when facing problems with one’s
own emotional and behavioral control or communication that had a reflection on
relationships, such as getting easily angry, in addition to unfair treatment from others (e.g.
someone talked behind one´s back). Furthermore, in the Activities and Participation
category, participants were sad about not being able to work or when making mistakes at
work, which were linked to the category of Remunerative work.
In the category of Emotional functions, participants reported unhappiness about having
negative feelings such as depression, fear, frustration or being bored, when feeling guilt or
shame for causing the injury to oneself, and when losing emotional or self-control in the
company of others (e.g. violent acts in black-out situations). Also, others caused negative
feelings among participants, e.g. when having unrealistic demands on participants. In the
category of Experience of self and time functions, participants described being unhappy
with their self-image and their self-identity after the onset of TBI. Participants described
that they had not understood what had happened to them or why they did not function
normally. Dissatisfaction was felt with the way participants saw themselves and the
differences noticed when comparing oneself to others or to their own level of functioning
before the injury.
Environmental factors included more frequently reported sub-category, Economic services,
systems and policies, and less frequent sub-categories, Health services, systems and
policies and Attitudes. Attitudes were described on a general level and could not therefore
be linked to any specific second-level categories. In the sub-category of Economic
services, systems and policies, the participants reported dissatisfaction with insurance, for
example continuous conflicts to get a proper compensation, failure in getting
compensation, and worrying about problems with financial issues in the future. On the
other hand, in the category of Health services, systems and policies, dissatisfaction was
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described regarding not getting the services needed, the difference in the quality of health
services, and the time spent in the hospital during the acute phase. Attitudes on the other
hand, consisted of participants’ descriptions about people´s negative attitudes towards the
respondents, criticism of the respondents’ changed behavior, and pity and rejection
expressed by others.
Themes that could not be linked to any specific ICF category included Diseases or death of
significant other, Existential experiences, Recovery, Knowledge, one´s Own diseases and
New roles (see Table 9). Diseases or death of significant other included unhappiness about
the death of one’s own parents, companion or grandparents. Existential experiences
consisted of happy feelings about still being alive and having survived or, on the other
hand, a dissatisfaction about surviving. Recovery was experienced as satisfying when, for
example, noticing one´s progress. Knowledge brought on both happy and unhappy
experiences for participants. Satisfaction was felt when getting realistic information about
TBI, but getting the TBI diagnosis and realizing the consequences of TBI for one´s life
were, on the other hand, described as unhappy moments. Own diseases was related to the
TBI and its symptomology, such as happiness related to the decrease in symptoms and, on
the opposite side, unpleasant feelings related to the injury itself, diseases related to it (e.g.
epilepsy) and restrictions caused by the injury. Getting New roles brought joy to the
respondents (e.g. becoming a grandparent or a godmother).
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Table 9: New categories outside ICF
Name of
Freq. Example
category
Diseases or
15
Disease: “I learned that my father has ALS. My own weakness to
death of
help him and to stand by his side as his only relative.”
significant
Death: “When my father passed away.”
other
Existentialistic 13
Satisfaction about staying alive and surviving: “I live here and
experience
now.”
Dissatisfaction at being alive: “My own situation when my brain
did not work. I did not want to be a burden on others. I thought of
killing myself. Now I don't feel like that anymore.”
Recovery
10
Noticing own progress, getting back home: “All the phases of
my recovery and getting home to my family.”
Knowledge
8
Gaining understanding about own situation and TBI: “I
about own
learned the reason for my problems.”
situation or
Getting the diagnosis, and realizing the consequences: “Later a
injury
neurologist showed me my MRI, and I realized that I have a TBI,
and it is possible that I cannot return to work. I cried.”
Own diseases 6
Diseases getting better: “Every day without migraine and when I
have slept well.”
Diseases restring one´s life: “The fears and restrictions in my life
due to epilepsy.”
New roles
5
Becoming a grandparent or godmother: “Becoming a
grandmother”/
“My best friend told me that she was pregnant and asked me to be
the godmother.”

3.4 Associations between demographic variables, injury severity, emotional state,
relevant life areas, and quality of life
Next, correlations between gender, age, post-traumatic amnesia, depression, anxiety, and
the most frequently reported life areas related to the happy and unhappy occasions and
quality of life were analyzed. The results are shown in Table 10. The analysis showed that
those who were younger and had longer post-traumatic amnesia had a higher quality of
life. Respondents who reported more depression or anxious symptoms had a lower quality
of life. In addition, those who had reported unhappy occasions linked to Services, systems
and policies had a lower quality of life.
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Table 10: Correlations between gender, age, post-traumatic amnesia, depression, anxiety, highest frequent life areas related to happy and
unhappy occasions, and quality of life (N = 204)
1 2
3
4
5
6
7
8
9
10
11
12
13
14
1 QOLIBRI total score
-.02
-.16* .22** -.25** -.45** .12
.03
.05
.10
-.07
-.09
.13
-.15*
2 Gender
.06
-.14* .02
.01
.06
.09
.03** .03
.-.07 -.14* .07
.06
3 Age
-.16* .08
-.09
-.04 -.07
-.25** -.02
.22** -.03
-.03
.03
4 PTA
.04
-.01
-.05 .05
.05
.07
-.17* -.08
.03
-.04
5 Depression
.17*
-.13 .02
-.01
.08
-.03
-.13
.13
.08
6 Anxiety
-.00 .04
.08
.05
-.07
.02
.10
.02
7 Mental functionsᵃ
-.19** -.05
-.14* .-03
.17*
-.00
-.05
8 Social relationsᵃ
-.07
.11
-.17* -.00
.15* .10
9 Major life areasᵃ
.01
-.12
.01
.06
-.08
10 Community lifeᵃ
-.05
.10
.06
.04
11 Services and systemsᵃ
.01
-.07
-.07
12 Mental functionsᵇ
-.03
-.18*
13 Social relationsᵇ
-.24**
14 Services and systemsᵇ
ᵃ Life areas related to happy occasions, ᵇ life areas related to unhappy occasions
** p < .001, * p < .05
Social relations= Interpersonal interactions and relationships, Community life= Community, social and civic life, Services and systems= Services,
systems and policies
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The analysis was continued with hierarchical linear regression analysis to examine the
unique contributions of each quality of life factor on quality of life. The order used when
adding the variables to the model followed a logic of first adding demographic variables,
followed by those known from the previous literature to influence to quality of life, and
then adding the unstudied variables. In more detail, the analysis proceeded as follows. In
the first step, demographic variables (gender and age) were entered into the model. In the
second step, the injury severity (post-traumatic amnesia) was added to the model, followed
by depression and anxiety symptoms in the third step. In the fourth step, the frequent ICF
categories related to happy occasions (Mental functions, Mobility, Interpersonal
interactions and relationships, Community, social and civic life and Services, systems and
policy) were added, and in the fifth step, the most frequent ICF categories related to
unhappy occasions (Mental functions, Interpersonal interactions and relationships,
Services, systems and policies) were entered to the model. The results of the regression
analysis are shown in Table 11.
In the correlation analysis, gender was not associated with the quality of life, whereas age
was. These same associations remained in the regression analysis (see Model 1). Younger
age was associated with a higher quality of life, but there was no association between
gender and the quality of life (p = .833). The first model was not significant (F2,202 = 2.76,
p = .065). In the second step, a longer post-traumatic amnesia was associated with a higher
quality of life, but the association between age and the quality of life vanished (p = .062).
Model 2 was significant (F3,201 = 4.78, p = .003).
In step 3, both depression and anxiety symptoms were associated with a lower quality of
life, as they were in correlation analysis. The R2 change was significant (R2 Change= .244,
p < .001), and the model explained 31% of the quality of life variance. Post-traumatic
amnesia remained associated with the quality of life simultaneously with age.
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Table 11: Hierarchical linear regression analysis predicting associations between quality of life and demographic variables, injury severity, emotional
state, and life areas related to happy and unhappy occasions (N = 204)
Dependent variables
Step 1
Gender
Age
Step 2
PTA
Step 3
Depression
Anxiety
Step 4
Mental functionsͣ
Mobilityͣ
Social relationsͣ
Major life areasͣ
Community lifeͣ

Services and systemsͣ
Step 5
Mental functionsᵇ
Social relationsᵇ
Services and systemsᵇ
R2
Adj. R2
R2 Change

M1
B

SD

β

-.54
-.24

2.54
.10

-.02
-.16

p

M2
B

p

M3
B

SD

β

.833
.021

.43
-.19

2.52
.10

2.93

1.00

p

M4
B

SD

β

.01
-13

.866
.062

.79
-.23

2.18
.09

.21

.004

2.90
-1.30
-3.07

p

M5
B

SD

β

SD

β

p

.02
-.16

.718
.010

.05
-.20

2.19
.09

.00
-.13

.982
.040

.56
-.20

2.15
.09

0.2
-.14

.793
.028

.86

.20

.001

2.77

.87

.19

.002

2.50

.85

.18

.003

.45
.43

-.18
-.43

.004
.001

-1.25
-3.15

.45
.43

-.17
.45

.006
<.001

-.15
-3.19

.44
.41

-.20
-.45

.001
<.001

6.30
-.07
1.49
2.63
5.36
-.91

3.05
3.50
2.17
3.40
2.49
2.82

.13
-.00
.04
.05
.13
-.02

.040
.984
.492
.440
.033
.747

6.98
.35
1.15
1.74
5.97
-.96

2.30
3.39
2.11
3.30
2.43
2.73

.14
.01
.03
.03
.14
-.02

.021
.918
.589
.598
.015
.724

2.51
2.22
2.46

-.15
.15
-.11

.015
.018
.076

.027

.067

.311

.341

-6.15
5.31
-4.39
.397

.017

.053

.293

.303

.352

.040*

.244**

.031

.055**

*p < .05, **p < .001
Demographics = Demographic variables, ᵃ Life areas related to happy occasions, Social relations = Interpersonal interactions and relationships, Community life= Community, social
and civic life, Services and systems= Services, systems and policies, ᵇ Life areas related to unhappy occasions,
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In step 4, happy-occasion-related life areas did not increase the model variance (R2
Change= .341, p = .185). However, those reporting happy occasions related to Mental
functions and Community, social, and civic life had a higher quality of life, contradictory to
the correlation analysis, where no associations were found. Model 4 was significant (F11,193
= 9.04, p < .001). Simultaneous adjustment of happy occasion related to life areas
attenuated slightly the associations with age (B = -.16 → B = -.13) and the quality of life.
The association between anxiety symptoms (B = -.43 → B = -.45) and the quality of life
slightly strengthened.
In the fifth model, the life areas related to unhappy occasions increased the model variance
(R2 Change = 0.55, p < .001). Those respondents who had an unhappy occasion related to
Interpersonal interactions and relationships, but had no occasions related to Services,
systems and policies had a higher quality of life. The association between Interpersonal
interactions and relationships was not found in the correlation analysis. Adjustment of
unhappy-occasion-related life areas slightly strengthened the associations between
depression symptoms (B = -.17, p = .006 → B = -.20, p < .001) and quality of life. Other
associations remained the same. The fully adjusted Model 5 explained 39.7% of the
variance in the quality of life. The best predictors were anxiety and depression symptoms.
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4 DISCUSSION
4.1 Life areas related to happy and unhappy occasions
The aim of the study was to examine what kind of occasions do individuals with TBI
report as the happiest and unhappiest after their injury, and to which life areas within the
ICF classification these occasions are related. An additional aim was to examine whether
these life areas, sociodemographic factors, injury severity (PTA), and depression and
anxiety symptoms are related to the quality of life after TBI. It was found that individuals
with TBI reported more happy than unhappy occasions. Both happy and unhappy
occasions were related mostly to the ICF component Activities and Participation, followed
by Environmental Factors and then Body Functions. No occasions were linked to the
component of Body Structures.
Furthermore, previous studies have identified Activities and Participation followed by
Body Functions and Environmental Factors as the factors most related to functioning for
persons with TBI (Koskinen et al., 2007; Laxe et al., 2011; Pistarini et al., 2011; Ptyushkin
et al., 2010; Sveen et al., 2013). Problems experienced in the first two domains restrict the
individual’s participation in daily life activities that were meaningful to them before the
injury and defined who they are, e.g. members of a family, colleagues at work, and hobby
mates. In addition, Environmental Factors, for example, access to services and other’s
attitudes towards participants contribute to individuals’ participation (Hammel et al.,
2015). For example, limited transportation services may restrict moving outside the home,
and negative attitudes hinder involvement in social and community life. It can be proposed
that together these three domains influence how individuals are able to satisfy their core
needs as humans, feeling part of things and belonging, which are so essential to life
satisfaction.
What is interesting is that rehabilitation of TBI patients focuses strongly on enhancing
cognitive impairments, impaired speech, and physical functioning. Instead, problems in
patients’ Activities and Participation (e.g. social relations, leisure time activities)
(Koskinen et al., 2011), as well as Environmental Factors (e.g. attitudes, access to services)
(Laxe et al., 2014), are less actively assessed. Health care professionals tend to undermine
the impairments that persons with TBI face in daily life, social relations and issues related
to self (e.g. self-image) (Koskinen et al., 2011). Environmental aspects are scarcely
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assessed, partly due to the lack of adequate measures in use for that purpose (Laxe et al.,
2014). However, it has been proposed that aspects of social and physical environment need
to be taken into account carefully in rehabilitation (Koskinen et al., 2011; Laxe et al.,
2014) because they can be influenced. Previous studies have shown, for example, that
improvement takes place in the areas of Self-care and Mobility in the acute phase (Laxe et
al., 2011; Ptyushkin et al., 2010) and in Interpersonal relations and Major life areas, e.g.
work, studying, during the later phases of recovery (Laxe et al., 2011). To enhance the
quality of life of individuals with TBI, the results of this study showed that more attention
needs to be paid to social relations, leisure time, mental functions, self as well as attitudes,
and problems encountered with insurance systems and getting the services needed.
Contradictory to many of the previous studies, this study found no evidence of the
importance of Body Structures for one’s quality of life. The inconsistency may be due to
the different timing of the studies or the way the data have been gathered. First, the
previous studies have been conducted in the acute phase of the recovery, when physical
restrictions and complaints may be more prominent factors in quality of life than in the
later phases of recovery that characterized the participants in this study. Second, earlier
studies have used direct questions about limitations of Body Structures, which may in turn
have guided participants’ answers. It is possible, therefore, that when patients are allowed
to freely describe factors influencing their quality of life, they consider Activities and
Participation, Body Functioning and Environmental Factors to be more essential than Body
Structures.
4.1.1 Activities and Participation
In the detailed analysis, the most commonly reported ICF category for both happy and
unhappy occasions was Interpersonal interaction and relationships, including relationships
with family, intimates (e.g. spouses, boy/girlfriends) and friends. Participants expressed
positive feelings and satisfaction when starting new relationships and when feeling proud
about the success of a family member. On the other hand, ending a relationship, problems
with emotion and behavior control that affected family life and unfair treatment from
significant others caused dissatisfaction and unhappiness. In earlier studies, family and
romantic relationships have been frequently shown as important areas of functioning
among TBI patients (Koskinen, 1998; Laxe et al., 2011; Pistarini et al., 2011; Ptyushkin et
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al., 2010). Families and spouses are commonly the primary caregivers and supporters for
individuals with TBI (Verhaeghe, Defloor, & Grypdonck, 2005a), who mainly experience
their role as caregivers positively (Wells, Dywan, & Dumas, 2005). However, families
need to undergo various changes and adapt to the new situation and life with the person
with chronic disease, which also causes psychological distress, elevated levels of anxiety
and depression among family members (Anderson, Simpson, & Morey, 2013). The
emotional imbalance in family systems is reflected back to the individuals with a TBI and
can produce problems within the family (Laxe et al., 2011) that affect the TBI recovery
process (Sander et al., 2003). Families need support to adapt to the new life situation,
which can be provided e.g. through a social work liaison and peer-support programs.
Another relevant domain within happy and unhappy occasions was Recreational and
leisure time activities, which consisted of happy experiences with hobbies, when travelling
and when participating in cultural events. Recreational and leisure time activities also has
been shown in some of the previous studies to be an important factor for functioning
(Koskinen et al., 2011; Pistarini et al., 2011; Sveen et al., 2013). As individuals with TBI
often have problems participating in working life to the same extent as prior to the injury
(Dijkers, 2004), leisure time activities may bring sense of belonging and give meaning to
life. Belonging to a group and having multiple group memberships have further positive
effects on well-being (Jones et al., 2011).
Community life, consisting of personally relevant life events (e.g. getting married) and
festivities and holidays spent with family and friends, was also a frequently reported
domain that brought satisfaction to respondents. This is a new finding compared to
previous studies and may reflect the phase of recovery. In earlier phases of recovery,
persons with TBI may not yet have faced problems with life transitions, such as getting
married, but these issues may become more prominent in later phases of recovery.
Previous studies have shown that individuals with TBI have higher separation and divorce
rates and difficulties forming new relationships (Dijkers, 2004), which may in turn lower
their possibilities to experience related life events, e.g. getting married and having children.
In addition, many of the previous studies used medical records to determine the
impairments to one’s functioning, where poor documentation of community life events has
been observed in earlier studies (Laxe et al., 2011; Ptyushkin et al., 2010).
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4.1.2 Environmental Factors
Further, Environmental Factors were frequently reported in both happy and unhappy
occasions. Individuals with TBI reported happy occasions related to experiences with
Health services, systems and policies (e.g. rehabilitation), which is in accordance with
previous studies (Koskinen et al., 2007; Laxe et al., 2011). On the other hand, respondents
expressed also dissatisfaction with not getting the needed health care, with continuous
conflicts with insurance companies, and with uncertainty about monetary compensation.
Dissatisfaction with health care services has only scarcely been reported in previous
studies (Koskinen et al., 2011; Sveen et al., 2013), although studies have shown that more
than half of the persons with TBI have unmet needs regarding information about available
services and how to navigate them (Heinemann, Sokol, Garvin, & Bode, 2002; Pickelsimer
et al., 2007). Although individuals with TBI and their families seem to be satisfied with the
information and professional support they get at the acute phase, they are less satisfied
with the emotional and instrumental support in the later phases of the recovery
(Kolakowsky-Hayner, Miner, & Kreutzer, 2001). In addition, financial burden on the
patients and their families is common (Verhaeghe, Defloor, & Grypdonck, 2005a) because
those injured may need special services for the rest of their lives. Providing information
about the available services as well as about possibilities for monetary compensation and
social security is essential in ensuring that individuals with TBI get the services needed.
Another environmental domain, Attitudes, brought unhappiness to participants when they
had to face the negative attitudes and criticism from others, with respect to TBI symptoms
and one’s changed behavior, along with pity and rejection. Only a few of the previous
studies have highlighted the impact of Attitudes on TBI patients’ functioning (Laxe et al.,
2011; Ptyushkin et al., 2010; Sveen et al., 2013). However, qualitative studies have
reported that persons with TBI are unfairly judged by others, as well as talked to in
demeaning ways (Levack et al., 2010). In addition, community attitudes towards persons
with TBI have shown to be negative, especially for those who are not familiar with the
condition (McLellan, Bishop, & McKinlay, 2010). Negative attitudes can lead to
stigmatization that, in turn, can cause serious consequences for the targets ranging from
direct discrimination (e.g. unemployment), to structural discrimination (e.g. fewer
resources for treatment) as well as influence the way those stigmatized perceive themselves
(e.g. lower self-esteem) (Link & Phelan, 2001). Spreading information about TBI and
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speaking openly in public about specific issues associated with TBI may help to overcome
the negative attitudes of the general public.
4.1.3 Body Functions
Body Functions included aspects that were shown to bring both happiness and unhappiness
to the respondents. Positive feelings were related to Emotional functions, such as feeling
the love of significant others, succeeding in doing something that earlier had been
restricted because of the TBI, and getting rid of negative feelings such as anxiety and
depression. On the other hand, respondents described negative feelings such as depression,
fear and frustration with one’s own situation, feelings of guilt and self-blame, negative
feelings caused by others and loss of emotional or self-control that caused unpleasant
situations for the respondents.
Several prior studies have noted the importance of Emotional functions in overall
functioning (Koskinen et al., 2007; Laxe et al., 2011; Ptyushkin et al., 2010; Sveen et al.,
2013). In a study of Laxe et al. (2011), 80% of the persons with TBI reported problems
with Emotional functions. Getting a chronic disease strongly influences one’s self-identity
and world view, causing prolonged stress reactions, when one has to deal with presently
experienced losses and the realization of the situation as well as to cope with any future
consequences (Livneh, 2015). Emotions experienced when going through the process of
adapting to the situation after the injury include various negative feelings ranging from
grief and regret to fear, self-blame, anger, loneliness, anxiety and depression (Levack et al.,
2010). Individuals with TBI need support to find the meaning of life again. What makes
the issue more difficult is that mental functions recover more slowly than physical
impairments (Ptyushkin et al., 2010), and persons with TBI may lack the opportunities or
communication skills to express their feelings to others. At worst, mourning may lead to
questioning one’s self-worth and the meaning of life (Levack et al., 2010). Therefore, the
emotional state of the person with TBI needs to be followed for long periods after the onset
of the injury, and sufficient psychological support needs to be afforded.
One interesting finding was that participants reported occasions related to the Experience
of self and time, including satisfaction experienced when learning to live with the physical
restrictions related to the TBI and succeeding in reconstructing a new self-identity with an
enhanced awareness of one’s own recovery and functioning. However, the process of
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accepting the new self-identity and one’s situation also caused sadness, e.g. when getting
the knowledge about never being able to be cured. In previous studies, Experience of self
has rarely been reported as an essential factor for functioning (except Koskinen et al.,
2007; Ptyushkin et al., 2010), although it has been raised up in qualitative studies (Levack
et al., 2010). Qualitative studies have shown that the process of reconstructing self-identity
is an essential part of the recovery, which is affected by various confusing feelings.
Individuals with TBI have described losing the connection to the person they were prior to
the injury, and a disconnection between body and mind (Levack et al., 2010). The greater
the change in self-identity, the stronger is the influence on one’s well-being (Carroll &
Coetzer, 2011). The reconstruction of self-identity consists of various phases starting from
learning one’s deficits and abilities, accepting the injury, and finally constructing a
personal narrative about one’s life history (Levack et al., 2010). The process is not easy,
and it demands skills and support from others. While medical staff may provide
information about the impairments and opportunities, support from family and friends is
necessary for the person to undergo the process to find his/her place in the world again.
To summarize, the qualitative results regarding the happy and unhappy occasions after TBI
are in line with previous studies in highlighting the significance of Activities and
Participation, along with Environmental Factors and Body Functions, as important factors
for functioning and happiness for persons with TBI. This study also brought new
information about 1) life areas that previous studies only scarcely mentioned as being
essential to persons with TBI (Rehabilitation, Attitudes, Insurance systems and Selfidentity), 2) life areas that brought happiness to individuals with TBI (Social relations,
Community life) and 3) a wide variety of additional life areas that contributed to happiness
(Existential experiences, Death or disease of significant other, Recovery, Own diseases,
New roles). To enhance the recovery process and quality of life among individuals with
TBI, the results of this study indicate that more attention needs to be paid to personally
tailored rehabilitation, shifting negative attitudes, helping people deal with insurance
systems, and to the reconstruction of self-identity. In addition, persons with TBI need
support in their social relation and integration to community life, knowledge about TBI and
help in processing the existential thoughts about what had happened to them.
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4.2 What factors predict quality of life?
When studied independently, younger age, longer post-traumatic amnesia, fewer
depression and anxiety symptoms, as well as no reports of unhappy occasions related to
Services, systems and policies, were associated with higher quality of life. The results are
in accordance with previous studies considering age (Polinder et al., 2015; Siponkoski et
al., 2013; Truelle et al., 2010), depression and anxiety symptoms (Siponkoski et al., 2013;
Truelle et al., 2010; von Steinbuchel et al., 2010), as well as post-traumatic amnesia
(Mailhan et al., 2005; Siponkoski et al., 2013). Previous studies have shown that financial
difficulties are common among TBI patients (Khan et al., 2003) and that these problems
may further affect one’s quality of life when one is not able to afford the needed services
or when having to accept a lower standard of living (Dijkers, 2004). These issues may be
reflected in the unhappy experiences related to services and systems reported in this study.
When all variables contributing to quality of life were simultaneously taken into account,
younger age, longer post-traumatic amnesia, fewer depression and anxiety symptoms,
reporting happy occasions linked to Mental functions and Community life, unhappy
occasions linked to Interpersonal relations and not reporting any unhappy occasion related
to Mental functions predicted higher quality of life. The strongest predictor was anxiety
symptoms. The results are similar to previous studies considering depression and anxiety
(Andelic et al., 2009; Hawthorne et al., 2009; Steadman-Pare et al., 2001). In earlier
studies, age has only scarcely predicted quality of life, and previous studies show no
association between age and quality of life when other quality of life factors have been
taken into account (Andelic et al., 2009; Steadman-Pare et al., 2001). However, younger
age has been associated with higher quality of life among TBI patients when its unique
association has been studied (Truelle et al., 2010). In addition, studies have shown that
younger age predicts better functional outcomes after TBI (Hukkelhoven et al., 2003) and
that people injured at a younger age also integrate better into community life (Kaplan,
2001). These effects may, in turn, explain why younger people with TBI report a higher
quality of life.
Earlier studies have not demonstrated an association between post-traumatic amnesia and
quality of life when studied simultaneously with other quality of life factors as in this study
(Mailhan et al., 2005; Siponkoski et al., 2013). One possible explanation for this might be
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the use of overlapping predictors (various measures for injury severity) in the
aforementioned studies that have attenuated the unique variance of post-traumatic amnesia.
An additional explanation could be that a lack of awareness of one’s own impairments
muddles the results. It has been suggested that persons with more severe TBI may lack the
awareness of their deficits and, therefore, rate their quality of life higher than those without
impaired lack of awareness (Steadman-Pare et al., 2001).
The results that take into account that the happy occasions related to Mental functions and
Community life, and unhappy occasions related to Mental functions as well as
Interpersonal interactions and relations cannot be directly compared to any of the previous
studies. However, as discussed above, mental health is often strongly affected after TBI,
and mental health issues, such as symptoms of depression and anxiety, are associated with
a lower quality of life (Andelic et al., 2009; Hawthorne et al., 2009; Steadman-Pare et al.,
2001). The strong effect of emotional state compared to other quality of life predictors has
been demonstrated also in previous studies (Siponkoski et al., 2013; von Steinbuechel et
al., 2012). In addition, although there are no studies that have used Community life and
Social relations defined within the ICF framework as predictors for quality of life,
comparable variables have been used for these purposes. For example, better community
integration, defined as participation in leisure time activities and cultural events, as well as
high productivity (e.g. studying or working) have predicted higher quality of life
(Corrigan, Bogner, Mysiw, Clinchot, & Fugate, 2001; Reistetter & Abreu, 2005; Stålnacke,
2007). On the part of Social relations, the results were surprising. Previous studies have
shown positive aspects of social relations, e.g. getting emotional support (Steadman-Pare et
al., 2001), and possibilities for social integration (Stålnacke, 2007) as predictive for higher
quality of life, whereas, in this study, negative aspects (e.g. conflicts in and breakdowns of
intimate relationships) predicted higher quality of life. It may be that social relations, no
matter whether they cause satisfaction, dissatisfaction or some of each, are essential to
one’s quality of life. In a qualitative study among TBI patients by Collicutt et al. (2006), a
participant described her divorce as “one of the best things that had ever happened to her.”
The authors proposed that psychological distress (in this case problems faced in intimate
relationships) served as a catalyst for positive psychological growth. Positive growth may
occur if the person is able to find meaning for the occasion, even if one’s well-being is
temporarily affected negatively (Collicutt McGrath & Linley, 2006).
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4.2.1 Why are social relations, community life and mental functions important for
the quality of life?
To conclude, this study showed that essential predictors for quality of life are age, injury
severity and emotional state, as well as social relations and community life. Similar results
have been presented in the study by Hawthorne et al. (2009), where the most affected areas
in functioning after TBI were shown to be social functioning (maintaining close and
intimate relationships), emotion (high levels of anxiety and depression) and mental health
(Hawthorne et al., 2009). Social relations, community life and emotional state may be
interwoven with one another, constructing a cycle that affects quality of life. It has been
suggested that restrictions in Activities and Participation (e.g. participation in social events
and community life) are frequently caused by disturbances in Mental functions (Ptyushkin
et al., 2010). Non-participation and social isolation, on the other hand, may deepen further
emotional imbalances, such as increasing anxiety and depression. This creates a newer
ending cycle, where problems in participation feed negative feelings and unworthiness,
which then further deepens social isolation. This cycle may have severe consequences, e.g.
exclusion from society as well as self-destruction, if there is no intervention.
As age and injury severity cannot be influenced by rehabilitation, attention needs to be
paid to 1) enhancing and supporting the relations with families, friends, and additional
significant others, 2) helping people with TBI to integrate into community life as well as 3)
supporting the adaptation process towards the new life situation. Positive psychology could
be used more in clinical practice to support recovery. For example, concentrating on one’s
strengths instead of limitations and building coping skills can be effective ways to support
the recovery (Koskinen et al., 2011). In addition, professionals could support community
integration and families through different programs. Promising results have been obtained
in peer mentor programs with individuals with TBI and their families (Hibbard et al.,
2002), as well as programs focused on community integration (Kim & Colantonio, 2010).
Additionally, psychological counseling and disseminating information about TBI may help
persons with TBI in the processes of adaptation and reconstruction of self-identity.
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4.3 Limitations of the study
There are some limitations in this study. First of all, linking the responses from qualitative,
open-ended questions to the ICF classification provided a new angle from which to
examine important life areas and quality of life after TBI. However, analyzing the data
turned out to be complicated, and reporting the data in a straightforward way was
challenging. This also creates challenges for readers who are not familiar with the ICF.
Second, there was a wide range in the participants’ chronicity of TBI. The assessment of
quality of life and factors related to it may differ depending on the phase of recovery and
the time from the onset of injury, which could not be taken into account due to the small
number of participants. Physical problems may be more prominent in the earlier phases of
the recovery and could not be detected in this study. Third, the results cannot be
generalized to all individuals with TBI because the sample was gathered from one
rehabilitation center, and the respondents were mostly severely injured. Each predictor and
life area may have a different significance for people from different cultures or in different
phases of recovery. Fourth, men were over-represented in the data, which is common for
studies among persons with TBI, because of the high prevalence of TBI cases among men.
However, different aspects might be more important to women’s quality of life compared
to men. Fifth, the results of this study must be interpreted with caution, because the use of
predictors based on the classification of qualitative data is a new approach. The coding
procedure, although done together with the instructor and based on ICF coding rules, might
have led to different results if other coders had been used.
It also is important to bear in mind a few issues when interpreting the results of the
regression analysis. First, the model used to predict quality of life accounted for only 37%
of the variance, and clearly quality of life is influenced by other factors not captured by the
present study. Other factors, such as perceived health status, living situation and
employment, might be likely to affect life satisfaction as well. In addition, the study was
cross-sectional so, therefore, no conclusions about the direction of the causality between
the variables can be made. It might be just as likely that the quality of life predicts
emotional state, satisfaction with community life and social relations than other way
around.
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4.4. Suggestions for future studies
Further work is needed to establish the associations between life areas defined by the ICF
framework and quality of life to validate the results of this study. In further research, the
use of data from different countries as well as from healthy populations would be
interesting to examine, in case the subjectively relevant life areas differ between cultures
and population.
Future studies could also address the predictors of quality of life in different phases of the
recovery process by using a variety of outcome measures besides the quality of life. In
addition, more studies are needed to determinate whether there are differences in quality of
life among those with severe brain injuries compared to mild and moderate injuries,
between women and men, and people from different ages and cultural backgrounds.

4.5 Conclusions
Diverse factors contribute to the happiness and quality of life among individuals with TBI.
This study used the ICF framework from a novel angle to describe the life areas that
individuals with TBI themselves find important for their happiness. This information, as well
as factors found in previous studies, were used to predict the quality of life among persons
with TBI. The results showed that younger age, fewer depression and anxiety symptoms, and
a longer period of post-traumatic amnesia predict a higher quality of life after TBI. In
addition, from an individual perspective, social relationships, participation in activities and
community life, and mental functions influence quality of life. The study informs clinicians
that rehabilitation of persons with TBI might benefit focusing on supporting patient’s social
relations and possibilities to participate in community life, as well as on helping individuals
get access to health care and insurance services. Furthermore, individuals need emotional
and practical support when adapting to their new life situation, as well as when having to
deal with the demands of the environment such as others’ negative attitudes.
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APPENDIX
Table 1a: Specified rules for ICF-classification used by coders
Second-level ICF
category
d710
Tribute from
children, critiques
from intimates

Description and examples

d910
Celebrations related
to rites of passage

-all celebrations, including weddings, engagements, being a best
man
-if getting married him/herself, code both d770 and d910

d475
Driving license,
driving authorization

-the code is used in every construct that is related to driving or
driving authorization
-additionally, if construct includes reporting “losing of driving
authorization,” the code e540 is used
-becoming a parent is coded always to this category, e.g. “the
birth of a boy 1996”
-if being present at birth is mentioned or describing how birth
went, then also code b660 is used
-matriculation examination or graduation is coded here
-d-codes are used, if financial issues include action
-e-codes are used, if financial codes are related to passive
possession
-all construct related to insurance are coded e565
-code d820 includes comprehensive school and high school
-code d830 includes vocational school and technical college
-code d830 includes higher education e.g. university
-If participant is describing clearly the event when accomplishing
a task, which has been influenced by mental or body functioning
(e.g. memory has not worked), the category d is used
-If participant is commonly describing mental or body
functioning at a more common level, e.g. problems with memory
(without giving an example of a specific occasion), or how the
functioning has affected one’s own life or performance, then
category b codes are used.
-Coded as e590, if the normal work tasks have been modified
after the injury

d760
Give birth, become a
parent
d820
Financial issues

Insurance
Education

Distinctions in
categories Mental
and Body Functions

Tailored work

Religion

-tributes relating to own children e.g. “matriculation examination
of daughter,” “children’s success in sports”
-critiques from intimates, e.g. spouse had commented “a grown
man left and a boy came back”

-Participation in religious events, e.g. wedding, funerals,
baptisms is coded d910
-Practicing one’s own religion is coded d930
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